Cardioplegic arrest of the myocardium with calcium blocking agents.
This study was designed to compare the effects of the calcium slow channel blocking agents verapamil (0.15 mg/kg), diltiazem (0.15 mg/kg), and nifedipine (50 micrograms/kg) on the myocardium after global ischemia and reperfusion in the in situ canine model. Animals were subjected to 120-min normothermic global ischemia, followed by 45-min reperfusion. Cardioplegic arrest of the myocardium was achieved by administering one of the three calcium antagonists in a multidose fashion. Superior preservation (p less than 0.01) of left ventricular (LV) systolic function was achieved in group I (verapamil cardioplegia). dP/dt, at an intraventricular balloon volume of 25 cc, was 83% of control after reperfusion in group I. Group II (diltiazem) and group III (nifedipine) achieved only 55 and 63% of their preischemic dP/dt values. LV chamber stiffness was increased in hearts protected with nifedipine. The exponential constant m was increased from 0.04 +/- 0.01 to 0.08 +/- 0.01. Coronary blood flow after reperfusion increased from 120 to 184 cc/100 gr/min in group I (p less than 0.01). The hyperemic response in group III was negligible. The O2 consumption of the reperfused myocardium was not significantly altered in any of the treatment groups. Lactate metabolism during ischemia and after reperfusion was similar in all groups. ATP values were markedly reduced in all groups (p less than 0.05). Immediately after ischemia, ATP was 50, 28, and 44% of control in group I, II, and III, respectively. The excellent preservation of systolic function and a physiologic hyperemic response by verapamil could not be correlated with improved preservation of high-energy compounds or with significant changes in myocardial O2 consumption.(ABSTRACT TRUNCATED AT 250 WORDS)